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Care must be taken to preserve historic relics as the surrounding infrastructure changes. The site of the Omi Jingu shrine 
requires an evaluation for debris flow and prevention measures. However, installation of conventional large-scale 
protective structures may disturb or obstruct the historic site. Thus, we propose the use of a small-scale debris-flow 
steel-grid sabo dam. Using this approach, the parking lot could be used for debris flow deposition. In this study, to 
identify the ideal structure for controlling sediment runoff, we experimented with the structure of the dam to show how 
the capture rate is affected under different conditions. 
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㸯㸬ࡣࡌࡵ࡟ 
 
ᖹᡂ23ᖺ࡟㑣ᬛ኱♫࡟࠾࠸࡚Ⓨ⏕ࡋࡓᅵ◁⅏ᐖ౛࠼ࡤ1)ࡢᩍカ࠿ࡽࠊྐ㊧࡟㞄᥋ࡋ࡚ᅵ▼ὶ༴㝤῱ὶ➼ࡀᏑ
ᅾࡍࡿሙྜࠊᑗ᮶࡟ࢃࡓࡗ࡚ྐ㊧ࢆಖ඲ࡍࡿࡓࡵࡢᅵ◁⅏ᐖᑐ⟇ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊ
ྐ㊧࡟㞄᥋ࡋࡓሙᡤ࡟࠾࠸࡚୙㏱㐣ᆺࢥࣥࢡ࣮ࣜࢺࢲ࣒➼࡟௦⾲ࡉࢀࡿ኱つᶍ࡞ࢥࣥࢡ࣮ࣜࢺ〇ࡢᵓ㐀≀ࢆ
ᵓ⠏ࡋࡓሙྜࠊほගᆅ࡜ࡋ࡚ࡶ౯್ࡢ㧗࠸ྐ㊧ࡢⰋዲ࡞ᬒほࢆ㜼ᐖࡍࡿᜍࢀࡀ࠶ࡿࠋ 
⌧ᅾࠊ⚄♫ᘓ⠏ࡢ௦⾲࡜ࡋ࡚ᖹᡂ10ᖺᗘࡼࡾᅜࡢⓏ㘓ᩥ໬㈈࡟ᣦᐃࡉࢀ࡚࠸ࡿ㏆Ụ⚄ᐑ㸦෗┿1㸧࡛ࡣࠊ
ᮏẊࡸෆእᣏẊ࡟㞄᥋ࡍࡿᆅࡍ࡭ࡾࣈࣟࢵࢡ㸦ᅗ1㸧ࡢ⛣ືࡸ⫼ᚋࡢ῱ὶ࠿ࡽࡢᅵ▼ὶⓎ⏕࡟క࠺ᅵ◁⅏ᐖ
ࡀᠱᛕࡉࢀ࡚࠾ࡾࠊᵓ㐀≀࡟ࡼࡿᅵ◁ὶฟ㜵Ṇࡀồࡵࡽࢀ࡚࠸ࡿࠋ࡞࠾ࠊᚑ᮶ࡢ᪋タ࡟ࡼࡿᅵ◁⅏ᐖᑐ⟇ࢆ
ㅮࡌࡿሙྜࠊᅵ◁ὶฟ㜵Ṇࡢࡓࡵ࡟㇂㒊ศ࡟◁㜵ሖሐࢆタࡅࠊࡑࡢୗὶ࡟ὶỈࢆ᤼ฟࡍࡿࡓࡵࡢὶ㊰ᕤࢆタ
ࡅࡿࡇ࡜ࡀ୍⯡ⓗ࡛࠶ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊᅜࡢⓏ㘓ᩥ໬㈈࡛࠶ࡿ㏆Ụ⚄ᐑෆ࡟࠾࠸࡚ὶ㊰ᕤ➼ࡢ኱つᶍ࡞ᕤ
஦ࢆ⾜࠺ࡇ࡜ࡣྐ㊧ࡸほග㈨※࡜ࡋ࡚ࡢᬒほࢆ㜼ᐖࡍࡿࡇ࡜ࡀண᝿ࡉࢀࡿࡇ࡜࠿ࡽࠊ⚄ᐑ㛵ಀ⪅࡜ࡢ෇⁥࡞
ྜពᙧᡂ࡟ࡶᅔ㞴ࢆ⏕ࡌࡿࡇ࡜ࡀᠱᛕࡉࢀࡿࠋ 
ࡑࡇ࡛ࠊ➹⪅ࡽࡣ㏆Ụ⚄ᐑ࡟࠾ࡅࡿᅵ◁⅏ᐖ㜵Ṇࢆ┠ⓗ࡟ࠊᚑ᮶ࡢ㏱㐣ᆺ◁㜵ሖሐ➼࡟௦⾲ࡉࢀࡿ኱つᶍ
࡞◁㜵ሖሐࡢ௦᭰᪋タ࡜ࡋ࡚ࠊ࿘㎶ᬒほ࡬ࡢᙳ㡪ࢆ㍍ῶࡍࡿࡇ࡜ࢆ┠ⓗ࡟ᑠつᶍ໬ࢆᅗࡗࡓ㗰〇㒊ᮦ࡟ࡼࡗ
࡚ᵓᡂࡉࢀࡿᅵ▼ὶࣇ࢙ࣥࢫࢆᥦ᱌ࡋ࡚࠸ࡿ2)ࠋᅵ▼ὶࣇ࢙ࣥࢫࡢᴫせᅗࢆᅗ2࡟ࠊ୍⯡ⓗ࡞㏱㐣ᆺ◁㜵ሖሐ
࡟ࡼࡿᅵ◁ᤕᤊ஦౛࠾ࡼࡧᥦ᱌ࡍࡿᅵ▼ὶࣇ࢙ࣥࢫ࡜ࡢᙧ≧つᶍࡢẚ㍑࡟ࡘ࠸࡚ᅗ3࡟♧ࡍࠋᮏ◊✲࡛ࡣࠊ
ᅵ▼ὶࣇ࢙ࣥࢫࡢ㗰〇㒊ᮦ㛫㝸㸦㏱㐣ᖜ㸧ࡸ㗰〇㒊ᮦࡢ᭱㐺࡞᩿㠃ᵓ㐀࡟㛵ࡋ࡚ࠊ᱁Ꮚ㒊ᮦ㛫㝸ࡸ᱁Ꮚ㒊ᮦ
᩿㠃ᙧ≧➼ࡢ᮲௳ࢆኚ໬ࡉࡏࡓᐇ㦂࡟ࡼࡾᇶ♏ⓗ࡞᳨ウࢆ⾜ࡗࡓࠋ 
᭦࡟ࠊᚑ᮶ࡢ㏱㐣ᆺ◁㜵ሖሐ࡟ᑐࡋ࡚ᑠつᶍ໬ࢆᅗࡗࡓᅵ▼ὶࣇ࢙ࣥࢫ࡛ࡣᅵ◁ࡢ⣽⢏ศ࠾ࡼࡧỈࡀᤕᤊ
ฟ᮶ࡎࠊ୍㒊ࡀୗὶ࡟ὶฟࡍࡿࡇ࡜ࡀண᝿ࡉࢀࡿ㸦౛࠼ࡤࠊᅗ4㸧ࠋࡓࡔࡋࠊ㏆Ụ⚄ᐑෆ࡟࠾ࡅࡿపᖹᆅࡢ
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ከࡃࡣᶞᮌࡸ᳜⏕ࡀ⏕⫱ࡋ࡚࠾ࡾࠊᅵተ࡟࠾ࡅࡿᾐ㏱ຠᯝ࡟ࡼࡾὥỈỏ℃⠊ᅖࡢ⦰ᑠࡀᮇᚅ࡛ࡁࡿࠋ≉࡟ࠊ
㏆Ụ⚄ᐑ࡛ࡣ㇂ฟཱྀ௜㏆࡟ᖹᆠ࡛ᮍ⯒⿦ࡢ㥔㌴ሙࡀᏑᅾࡋ࡚࠾ࡾࠊ⮬↛ࡢᅵ▼ὶศᩓሁ✚ᆅ࡜ࡋ࡚ࡢᶵ⬟ࡀ
ᮇᚅ࡛ࡁࡿࠋᮏ◊✲࡛ࡣࠊ➹⪅ࡽࡀᐇ㦂⤖ᯝ➼࡟ࡼࡾጇᙜᛶࢆ᳨ドࡋ࡚ࡁࡓゎᯒࣔࢹࣝ3)ࢆ⏝࠸࡚ࠊ⚄ᐑෆ
࡟఩⨨ࡍࡿ㥔㌴ሙ࡟࠾ࡅࡿᆅ⾲௜㏆ࡢᅵ୰Ỉศ≧ែ࡜ᅵ▼ὶࡢሁ✚≉ᛶ࡜ࡢ㛵ಀ࡟ࡘ࠸࡚♧၀ࡋࠊ㏻ᖖࡣ㥔
㌴ሙ࡜ࡋ࡚౑⏝ࡋ࡞ࡀࡽ⅏ᐖ᫬࡟ࡣᅵ▼ὶศᩓሁ✚ᆅ࡜ࡋ࡚฼⏝ࡍࡿ᪂ࡓ࡞ྐ㊧ಖ඲࡟㓄៖ࡋࡓᅵ◁ὶฟ㜵
Ṇᑐ⟇ᡭἲ࡟㛵ࡋ᳨࡚ウࡋࡓࠋ 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸰㸬ᅵ▼ὶࣇ࢙ࣥࢫࡢᤕᤊຠᯝ࡟ᙳ㡪ࡍࡿ㏱㐣㒊ᵓ㐀࡟㛵ࡍࡿᐇ㦂 
 
ᚑ᮶ࡢ㏱㐣ᆺ◁㜵ሖሐ࡟ᑐࡋ࡚⦰ᑠ໬ࢆᅗࡗ࡚ᥦ᱌ࡍࡿᅵ▼ὶࣇ࢙ࣥࢫ࡟࠾࠸࡚ࠊ῱ὶ࡟Ꮡᅾࡍࡿ♟ᚄࡢ
኱ࡁࡉ➼ࡢ⌧ᆅ᮲௳࡟ࡩࡉࢃࡋ࠸ᵓ㐀➼࡟ࡘ࠸᳨࡚ウࡋࠊࡑࡢつᶍࡢ᭦࡞ࡿྜ⌮໬࠾ࡼࡧ⦰ᑠ໬ࡀᮃࡲࢀࡿࠋ 
㏱㐣㒊࡟࠾ࡅࡿᅵ◁ὶฟไᚚᶵ⬟㸦ᤕᤊຠᯝ㸧࡟㛵ࡋ࡚ࠊ㏱㐣㒊ࡢ▐㛫㛢ሰ☜⋡ࢆ⪃៖ࡋࡓࣔࢹࣝ5)ࠊ◁
㜵ࢲ࣒࡜ᅵ▼ὶࡢ≉ᛶ್ࢆ⪃៖ࡋࡓࣔࢹࣝ6)ࠊಶูせ⣲ἲࢆ⏝࠸࡚ಶࠎࡢ◁♟ࡢᣲືࢆ㏣㊧ࡍࡿࣔࢹࣝ7) ࠾
ࡼࡧᅵ◁㏻㐣ࢆ☜⋡ⓗ࡟Ỵᐃࡍࡿࣔࢹࣝ8) ࡀᥦ᱌ࡉࢀ࡚࠸ࡿࠋࡲࡓࠊ㏱㐣ᆺ◁㜵࠼ࢇሐ࡟࠾ࡅࡿ㛢ሰ࣓࢝ࢽ
ࢬ࣒ࢆཧ⪃࡟ࠊ㗰〇ࡢ᱁Ꮚ㒊ᮦࢆὶ㊰ᗏ㠃࡟㓄⨨ࡋ࡚ᅵ▼ὶࢆไᚚࡍࡿᕤἲ9)ࡶᥦ᱌ࡉࢀ࡚࠸ࡿࠋ࡞࠾ࠊ㧗
Concrete
Clearance
Height
ᅗ 2 ᥦ᱌ࡍࡿᅵ▼ὶࣇ࢙ࣥࢫᴫせᅗ 
ᅗ 3 ᚑ᮶ࡢ㏱㐣ᆺ◁㜵ሖሐ࡟ࡼࡿᅵ◁ᤕᤊ஦౛࠾ࡼࡧ 
ᥦ᱌ࡍࡿᅵ▼ὶࣇ࢙ࣥࢫ࡜ࡢẚ㍑ 4)࡟୍㒊ຍ➹ 
෗┿ 1 ㇂ฟཱྀ௜㏆࡟ᘓ❧ࡉࢀ࡚࠸ࡿᣏẊ ᅗ 1 㞄᥋ࡍࡿᅵ▼ὶ༴㝤῱ὶࡢὶᇦᅗ 
hҸ250cm Stonemasonry
Hidden; Front shrine
Depth of the water hmax=25cm Depth of the water hmax=4cm
ᅗ 4 ὥỈỏ℃ゎᯒ⤖ᯝ࡟ᇶ࡙ࡃ᭱኱ᾐỈண᝿⤖ᯝ 2) 
Small-scale debris-flow 
steel-grid sabo dam
River
Oumi Jingu Shrine
Catchment area
Previous predicted flooding area
Parking lot, road
& deposit area
Landslide
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ᶫࡽ5)ࡣ᱁Ꮚᆺ◁㜵࠼ࢇሐࡢ㛢ሰ࣓࢝ࢽࢬ࣒࡜ࡋ࡚ࠊᅗ5࡟♧ࡍ࢔࣮ࢳᙧᡂ࡟ࡼࡿ㛢ሰࣔࢹࣝࢆ⏝࠸࡚ㄝ᫂ࡋ
࡚࠸ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊ♟ᚄ࡜᱁Ꮚ㒊ᮦ㛫㝸࡜ࡢ㛵ಀࡣ♧ࡉࢀ࡚࠸ࡿࡶࡢࡢࠊ᱁Ꮚ㒊ᮦ᩿㠃ᙧ≧ࠊ㏱㐣㒊ࡢ
ഴᩳゅᗘ࡟ࡘ࠸࡚ヲ⣽࡟᳨ウࡋࡓ◊✲ࡣࠊ➹⪅ࡽࡀ▱ࡿ㝈ࡾᏑᅾࡋ࡞࠸ࠋ 
ࡑࡇ࡛ࠊᮏ◊✲࡛ࡣ▼♟ᆺᅵ▼ὶࢆᑐ㇟࡟ᅵ◁ὶฟㄪ⠇ᶵ⬟ୖࡶࡗ࡜ࡶ᭷ຠ࡞㏱㐣㒊ᵓ㐀ࡢᇶ♏ⓗ࡞≉ᚩ
࡟ࡘ࠸࡚ᢕᥱࡍࡿࡓࡵࠊ᱁Ꮚ㒊ᮦ㛫㝸ࠊ᱁Ꮚ㒊ᮦ᩿㠃ᙧ≧࡞ࡽࡧ࡟㏱㐣㒊ࡢഴᩳゅᗘ➼ࢆࡑࢀࡒࢀኚ໬ࡉࡏ
࡚ᐇ㦂ࡋࠊࡑࡢᤕᤊຠᯝ࡟ࡘ࠸࡚⪃ᐹࡋࡓࠋ 
DebrisFlow
 
ᅗ 5 ࢔࣮ࢳᙧᡂ࡟ࡼࡿ᱁Ꮚࡢ㛢ሰ⌧㇟ 5) 

ᐇ㦂ᴫせ
ᐇ㦂࡟⏝࠸ࡓỈ㊰ࡣࠊᅗ6࡟♧ࡍࡼ࠺࡞Ỉ㊰㛗 1 㹫 ࠾ࡼࡧᖜ 10 cm ࡢ▴ᙧ᩿㠃ࢆᣢࡘ┤⥺Ỉ㊰࡛ࠊୗὶ➃
௜㏆࡟᱁Ꮚᆺᵓ㐀≀ࡢᶍᆺࢆ㓄⨨ࡋࡓࠋࡲࡓࠊỈ㊰ᗏ㠃࡟ࡣ୍ᵝ◁♟㸦 = 7 mm㸧ࢆᩜࡁワࡵࠊୖ㒊࠿ࡽࡢ
Ỉࡢ౪⤥࡟ࡼࡾ▼♟ᆺᅵ▼ὶࢆⓎ⏕ࡉࡏࡓࠋࡑࡋ࡚ࠊୗὶ࡟タ⨨ࡋࡓᵓ㐀≀࡟࠾࠸࡚㛢ሰࡋࡓ♟ࡢ㔞࠾ࡼࡧ
㏻㐣ࡋࡓ♟ࡢ㔞࡟ࡘ࠸࡚ィ ࡋࡓࠋ࡞࠾ࠊᤕᤊຠᯝ࡟᭷ຠ࡞㏱㐣㒊ᵓ㐀ࢆᢕᥱࡍࡿࡓࡵࠊᅗ7࡟♧ࡍ㏱㐣㒊
ࡢᙧ≧㸦ᆶ┤㒊ᮦࠊỈᖹ㒊ᮦ࠾ࡼࡧ᱁Ꮚ㒊ᮦ㸧ࠊ᱁Ꮚ㒊ᮦ᩿㠃ᙧ≧㸦෇ᆺ㒊ᮦ࠾ࡼࡧゅᆺ㒊ᮦ㸧ࠊ᱁Ꮚ㒊ᮦ
㛫㝸ࠊᅗ8࡟♧ࡍ㏱㐣㒊ࡢഴᩳゅᗘ࠾ࡼࡧ᱁Ꮚ㒊ᮦࡢ㓄⨨㸦ᅵ▼ὶഃ࡟㓄⨨ࡍࡿ⦪㒊ᮦ࡜ᶓ㒊ᮦ࡜ࡢᤕᤊຠ
ᯝࡢ㐪࠸㸸ᅗ7㸧ࢆࡑࢀࡒࢀኚ໬ࡉࡏ࡚ᤕᤊ⋡㸦᱁Ꮚᆺᵓ㐀≀ୖὶഃ࡟ᤕᤊࡉࢀࡓ♟ࡢ㔞㸧ࢆẚ㍑ࡋࡓࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 8  ㏱㐣㒊ࡢഴᩳタ⨨ᴫせ 
ᅗ 6 ᐇ㦂⿦⨨ࡢᴫせ ᅗ 7  ㏱㐣㒊ࡢᙧ≧㸦㖄┤㒊ᮦ㸪Ỉᖹ㒊ᮦ㸪᱁Ꮚ㒊ᮦ㸧
࠾ࡼࡧ㒊ᮦࡢ᩿㠃ᙧ≧㸦෇ᆺ㒊ᮦ㸪ゅᆺ㒊ᮦ㸧➼ࡢᴫせ 
Deposit
Deposit
Debris 
Flow
Debris 
Flow


Barricade
Barricade

L(cm) L(cm)
L(cm)
L(cm)
Vertical grid
Horizontal grid
Mesh grid
Barricade
or or
Outflow Sand : 
Video camera
Outflow䠖

Water
Barricade (Grid dams)
= 15deg.
 = 45 or 90 deg.
Inflow䠖
or
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ᐇ㦂᮲௳࡟ࡘ࠸࡚ࠊ⾲1࠾ࡼࡧ⾲2࡟♧ࡍࠋࡇࡇ࡟ࠊࡣ㏱㐣㒊ࡢഴᩳゅᗘ㸦ᅗ8㸧ࠊࡣ᱁Ꮚ㒊ᮦ㛫㝸
㸦* ࡣ᱁Ꮚ㒊ᮦ㛫㝸࡜♟ᚄ࡜ࡢẚ⋡㸧ࠊDam typeࡣ㏱㐣㒊ࡢᙧ≧㸦ᅗ7㸧ࠊGrill type ࡣ᱁Ꮚ㒊ᮦࡢ᩿㠃ᙧ≧
㸦ᅗ7㸧ࠊFront bar typeࡣ᱁Ꮚ㒊ᮦࡢ㓄⨨㸦᱁Ꮚ㒊ᮦ࡟࠾ࡅࡿᅵ▼ὶഃ࡟㓄⨨ࡉࢀࡓ㒊ᮦ㸸⦪࠶ࡿ࠸ࡣᶓ㒊
ᮦ㸧࠾ࡼࡧ ࡣୖ㒊࠿ࡽࡢỈࡢ౪⤥ὶ㔞࡛࠶ࡿࠋ࡞࠾ࠊ౪⤥ὶ㔞ࡢ᮲௳࡜ࡋ࡚ࡣ࣏ࣥࣉࡢ᭱኱ᥭỈὶ㔞ࠊ
᭱ᑠᥭỈὶ㔞࠾ࡼࡧࡑࡢᖹᆒὶ㔞ࡢ3ࢣ࣮ࢫ࡜ࡋࠊὶ㔞ࡢ㐪࠸࡟࠾ࡅࡿᤕᤊ⋡ࡢ㐪࠸࡟㛵ࡋ࡚ẚ㍑ࡋࡓࠋ 

⾲ 1 ᐇ㦂ࢣ࣮ࢫ ࡑࡢ㸯 
Case (deg) (*) Dam type Grill type Front bar type (/s) 
1-1 
90 
1.5 
Gr. 
䕕㻌 Ver. 
0.72 
1-2 Hor. 
1-3 䕿㻌
Ver. 
1-4 Hor. 䕕㻌1-5 
Ver. 1-6 䕿㻌
1-7 
2.0 
Gr. 
䕕㻌1-8 Ver. 
1-9 Hor. 
1-10 Ver. 䕿㻌
1-11 2.5 
Gr. 䕕㻌
1-12 1.0 
1-13 2.5 0.95 1-14 0.5 
1-15 2.0 Hor. 0.72 
Gr. : Mesh grid, Hor. : Horizontal grid, Ver. : Vertical grid  䕕㸸Square, 䕿: Circle 

⾲ 2 ᐇ㦂ࢣ࣮ࢫ ࡑࡢ㸰 
Case (deg) (*) Dam type Grill type Front bar type (/s) 
2-1 
45 
1.5 
Gr. 
䕕㻌
Ver. 
0.72 
2-2 Ver. 
2-3 
Hor. 2-4 䕿㻌
2-5 2.0 Gr. 
䕕㻌
2-6 Ver. 
2-7 1.0 Hor. 
2-8 1.5 Gr. 2-9 90 2.0 0.95 2-10 45 1.5 Hor. 2-11 0.50 2-12 90 2.0 Gr. 
  
ᐇ㦂࡛ࡣࠊ2ྎࡢࣅࢹ࣓࢜࢝ࣛࢆ⏝࠸࡚ᤕᤊ≧ἣࢆ㘓⏬ࡋࡓࠋࡲࡓࠊᤕᤊᚋࡢ≧ἣࢆᢕᥱࡍࡿࡇ࡜ࢆ┠ⓗ
࡟ࠊ♟ࡀ᏶඲࡟ᤕᤊࡉࢀ࡚࠿ࡽ3⛊ᚋࡲ࡛⤥Ỉࢆ⥆ࡅࡓࠋ 
 
ᐇ㦂⤖ᯝ
 ྛᐇ㦂ࡣࠊⓎ⏕ࡍࡿᅵ▼ὶࡢࡤࡽࡘࡁࡸὶືᒙ୰࡟࠾ࡅࡿ♟ศᕸࡢ୙ᆒ୍ᛶࢆ⪃៖ࡋ࡚ࠊࡑࢀࡒࢀࡢ᮲௳
࡟ᑐࡋ࡚3ᅇ⾜ࡗࡓࠋྛᐇ㦂࡛ᚓࡽࢀࡓᤕᤊ⋡ࢆࠊ⾲4࡟♧ࡍࠋࡲࡓࠊ㏱㐣㒊ࡢᙧ≧ࡸᵓ㐀➼ࡢ㐪࠸ࡀᤕᤊ⋡
࡟୚࠼ࡿᙳ㡪ࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵࠊᅗ9࠿ࡽᅗ14࡟ྛࢣ࣮ࢫࡢᤕᤊ⋡ࢆᩚ⌮ࡋ࡚♧ࡍࠋ 
㏱㐣㒊ᙧ≧ࡢ㐪࠸ࡀᤕᤊ⋡࡟୚࠼ࡿᙳ㡪࡟㛵ࡋ࡚ࠊᅗ9࡟㒊ᮦࢆἙᗋ࡟ᆶ┤࡟タ⨨ࡋࡓሙྜࡢ⤖ᯝࢆࠊᅗ
10࡟㒊ᮦࢆᩳࡵ࡟タ⨨ࡋࡓሙྜࡢ⤖ᯝࢆ♧ࡍࠋ࡞࠾ࠊᅗ9࡟♧ࡉࢀࡿ࡜࠾ࡾࠊ᱁Ꮚ㛫㝸ࡀ♟ᚄ࡟ᑐࡋ࡚⣙1.5
ಸ㸦1.5㸧ࡢሙྜ࡟࠾࠸࡚ࡣࠊ㏱㐣㒊ᙧ≧㸦ᅗ7㸧ࡢ㐪࠸ࡀᤕᤊ⋡࡟ᑐࡋ࡚࡯࡜ࢇ࡝ᙳ㡪ࡋ࡞࠸ࡇ࡜ࡀࢃ࠿
ࡗࡓࠋ୍᪉ࠊ᱁Ꮚ㛫㝸ࡀ 2.0ࡢሙྜࠊỈᖹ㒊ᮦࡔࡅ࡛ࡣ඲ࡃᤕᤊࡉࢀࡎࠊ㖄┤㒊ᮦࡀᅵ◁ࡢᤕᤊ࡟኱ࡁ࡞
ᙺ๭ࢆᯝࡓࡋ࡚࠸ࡿࡇ࡜ࡀ᫂ࡽ࠿࡟࡞ࡗࡓࠋ 
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5 
⾲-4  ᐇ㦂⤖ᯝ㸦ᤕᤊ⋡㸧 
Case 1 2 3 Case 1 2 3 
1-1 96 96 96 2-1 94 94 96 
1-2 94 94 96 2-2 80 44 82 
1-3 96 96 96 2-3 62 74 58 
1-4 82 86 86 2-4 10 70 22 
1-5 92 90 90 2-5 90 90 76 
1-6 90 90 94 2-6 0 0 0 
1-7 90 86 90 2-7 96 95 95 
1-8 72 74 82 2-8 6 2 4 
1-9 0 0 0 2-9 88 88 88 
1-10 24 52 32 2-10 8 38 8 
1-11 38 36 42 2-11 76 88 82 
1-12 96 96 98 2-12 94 94 94 
1-13 62 58 44     
1-14 4 30 16     
1-15 56 54 62     
㸦㸣㸧 
 
 
 
 
 
 
 
 
 
 
 
 
ࡲࡓࠊᅗ10࡟♧ࡉࢀࡿ࡜࠾ࡾ᱁Ꮚ㒊ᮦࢆἙᗋ࡟ᑐࡋ࡚ᩳࡵ࡟タ⨨ࡋࡓሙྜࠊᆶ┤࡟タ⨨ࡋࡓሙྜ࡟ẚ࡭࡚
ᤕᤊ⋡ࡀపୗࡋࡓࠋ≉࡟ࠊ᱁Ꮚ㛫㝸ࡀ 2.0ࡢሙྜࠊ᱁Ꮚ㒊ᮦ௨እࡢᙧ≧㸦Ỉᖹ㒊ᮦࡢࡳ࠶ࡿ࠸ࡣᆶ┤㒊ᮦ
ࡢࡳࡢᵓ㐀㸸ᅗ7㸧࡛ࡣ඲ࡃᤕᤊࡉࢀ࡞࠿ࡗࡓࠋ 
㏱㐣㒊࡟࠾ࡅࡿ᱁Ꮚ㛫㝸ࡢ㐪࠸࡜ᤕᤊ⋡࡜ࡢ㛵ಀ࡟ࡘ࠸࡚ࠊᅗ11࡟♧ࡍࠋ࡞࠾ࠊᅗ11࡟♧ࡉࢀࡿ࡜࠾ࡾ᱁
Ꮚ㛫㝸ࡀ2.0௨ୗࡢሙྜࠊᤕᤊ⋡ࡣ⣙8๭⛬ᗘ௨ୖ࡛࠶ࡗࡓࠋ୍᪉ࠊ᱁Ꮚ㛫㝸ࡀ 2.5ࡢሙྜࡣ2.0௨ୗࡢሙ
ྜ࡟ẚ࡭࡚⣙5๭௨ୗࡢᤕᤊ⋡࡛࠶ࡗࡓࠋ 
㏱㐣㒊࡟࠾ࡅࡿ᱁Ꮚ㒊ᮦࡢ᩿㠃ᙧ≧࡜ᤕᤊ⋡࡜ࡢ㛵ಀࢆࠊᅗ12࡟♧ࡍࠋ࡞࠾ࠊᅗ12࡟♧ࡉࢀࡿ࡜࠾ࡾ᱁Ꮚ
㛫㝸ࡀ1.5ࡢሙྜࠊ᱁Ꮚ㒊ᮦࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢ㐪࠸ࡀṤ࡝☜ㄆࡉࢀ࡞࠿ࡗࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊ᱁Ꮚ㛫㝸
ࡀ 2.0ࡢሙྜࠊ୸㒊ᮦࡢᤕᤊ⋡ࡣゅ㒊ᮦ࡟ẚ࡭࡚⣙5๭௨ୗ࡜࡞ࡗࡓࠋ 
 
  
 
 
 
 
 
 
 
 
 
 
 
100
0
Horizontal Mesh
	


	






f


Discharge : 0.72/s
Front grid : Vertical
Cross section : Square
Vertical
: 1.5 dmax
: 2.0 dmax


Inclination of grid 
: Vertical
50
75
0%   (0.00)
25
85%
(0.89)
96%
(1.00)
89%
(0.93)
91%
(0.95)
76%
(0.79)
:Average for results
ᅗ 9  ㏱㐣㒊ᙧ≧ࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢኚ໬㸦ᆶ┤タ⨨㸧 
100
0
Horizontal Mesh
	


	






f


Discharge : 0.72/s
Front grid : Vertical
Cross section : Square
Vertical
: 1.5 dmax
: 2.0 dmax


Inclination of grid 
: Diagonal
50
75
0%   (0.00) 0%   (0.00)
25
65%
(0.68)
95%
(1.00)
85%
(0.89)
69%
(0.73)
:Average for results
ᅗ 10 ㏱㐣㒊ᙧ≧ࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢኚ໬㸦ഴᩳタ⨨㸧 
100
0 1.0d



	






f


Discharge : 0.72/s
Front grid : Vertical
Cross section : Square
: Vertical
: Diagonal

Grid type : Mesh
1.5d 2.0d 2.5d
50
75
25
97%
(1.00) 95%(0.98)
89%
(0.92)
85%
(0.88)
39%
(0.40)
:Average for results
ᅗ 11 ᱁Ꮚ㛫㝸ࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢኚ໬㸦᱁Ꮚ㸧 
100
0
Square Circle
	

 


	






f


Discharge : 0.72/s
Front grid : Vertical
Inclination of grid 
: Vertical
: 1.5 dmax
: 2.0 dmax


Grid type : Vertical
50
75
25
76%
(0.84)
91%
(1.00)
91%
(1.00)
36%
(0.40)
:Average for results
ᅗ 12 ᱁Ꮚ㒊ᮦࡢ᩿㠃ᙧ≧ࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢኚ໬ 
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6 
ḟ࡟ࠊୖ㒊࠿ࡽ౪⤥ࡍࡿỈࡢὶ㔞ࡢ㐪࠸ࡀᤕᤊ⋡࡟୚࠼ࡿᙳ㡪࡟㛵ࡋ࡚ࠊ᱁Ꮚᙧ≧ࡢሙྜ࡟࠾ࡅࡿὶ㔞ࡢ
㐪࠸࡜ᤕᤊ⋡࡜ࡢ㛵ಀ࡟ࡘ࠸࡚ᅗ13࡟♧ࡍࠋᅗ13࡟♧ࡉࢀࡿ࡜࠾ࡾ᱁Ꮚ㛫㝸ࡀ2.0ࡢሙྜࠊṤ࡝ὶ㔞ࡢ㐪࠸
ࡀᤕᤊ⋡࡟ᙳ㡪ࢆ୚࠼࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓࠋ࡞࠾ࠊὶ㔞ࡀቑຍࡍࡿ࡟క࠸ᤕᤊ⋡ࡀᑡࡋῶᑡࡍࡿഴྥࢆ♧ࡋ
ࡓࠋࡇࡢせᅉ࡜ࡋ࡚ࠊᤕᤊ≧ἣࡢほᐹ⤖ᯝ࡟ࡼࡿ࡜ࠊ᱁Ꮚ㛫㝸ࡀ2.0࡟࠾࠸࡚ὶ㔞ࡀ࠶ࡿ୍ᐃ௨ୖࡢሙྜࡣ
࡯ࡰᤕᤊ࡛ࡁࡿࡀࠊᤕᤊᚋࡢሁ✚≀ࡀᚋ⥆ὶ࡟ࡼࡾ෌౵㣗ࢆཷࡅࡿࡇ࡜࡟కࡗ࡚♟ࡀ㏱㐣㒊࠿ࡽୗὶ࡟୍㒊
ὶฟࡋ࡚ࡋࡲ࠸ࠊ⤖ᯝ࡜ࡋ࡚ᤕᤊ⋡㸦ᤕᤊࡉࢀ࡚࠸ࡿ♟ࡢ๭ྜ㸧ࡀపୗࡋࡓࠋ୍᪉ࠊ᱁Ꮚ㛫㝸ࡀ2.5ࡢሙྜ
ࡣࠊὶ㔞ࡀቑຍࡍࡿ࡟క࠸ᤕᤊ⋡ࡀ኱ࡁࡃ࡞ࡗࡓࠋࡇࡢせᅉ࡜ࡋ࡚ࠊḟࡢ2Ⅼࡀ⪃ᐹࡉࢀࡿࠋࡲࡎ1Ⅼ┠ࡣࠊ
ὶ㔞࠾ࡼࡧỈ῝ࡢቑຍ࡟ࡼࡾ༢఩᫬㛫ᙜࡓࡾࡢ౵㣗㔞ࡢቑຍ࡟ࡼࡾࠊᅵ▼ὶ୰ࡢᅵ◁⃰ᗘࡀቑ࠼ࡓࡇ࡜࡟క
࠸ࠊ᪩ᮇ࡟♟ࡢ࢔࣮ࢳᙧᡂ࠾ࡼࡧ㛢ሰࡀጞࡲࡗࡓ࡜᥎ ࡉࢀࡿࠋࡓࡔࡋࠊ㧗ᶫࡽ౛࠼ࡤࠊ5)ࡢἙᗋ໙㓄࡟ᛂࡌࡓ
ᖹ⾮ᅵ◁⃰ᗘࡀᡂࡾ❧ࡘሙྜࠊྠࡌἙᗋ໙㓄᮲௳ୗ࡛ᅵ▼ὶ୰ࡢᅵ◁⃰ᗘ࡟㐪࠸ࡀ⏕ࡌࡿࡇ࡜ࡣ▩┪ࡋ࡚ࡋ
ࡲ࠺ࠋ2Ⅼ┠࡜ࡋ࡚ࠊὶ㏿ቑຍ࡟క࠸♟ࡢ⛣ື㏿ᗘࡀቑຍࡋࠊᅗ5࡟♧ࡉࢀࡿ㖄┤㒊ᮦࢆ㍈࡟♟ࡀᅇ㌿ࡍࡿ㏿
ᗘࡀ኱ࡁࡃ࡞ࡿࡇ࡜࡟ࡼࡗ࡚ࠊ᪩ᮇ࡟㛢ሰࡀጞࡲࡗࡓ࡜᥎ ࡉࢀࡿࠋ࡞࠾ࠊࡼࡾヲ⣽࡞᳨ウࡣ௒ᅇࡢᐇ㦂⿦
⨨࡛ࡣᅔ㞴࡛࠶ࡿࡓࡵࠊ௒ᚋࡢㄢ㢟࡜ࡍࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
᭱ᚋ࡟ࠊ㏱㐣㒊࡟࠾ࡅࡿ᱁Ꮚ㒊ᮦ㓄⨨࡜ᤕᤊ⋡࡜ࡢ㛵ಀࢆᅗ14࡟♧ࡍࠋ࡞࠾ࠊᅗ14࡟♧ࡉࢀࡿ࡜࠾ࡾ᱁Ꮚ
㛫㝸ࡀ1.5ࡢሙྜࠊỈᖹ㒊ᮦ࡜㖄┤㒊ᮦࡢ㓄⨨ࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢ㐪࠸ࡣṤ࡝☜ㄆࡉࢀ࡞࠿ࡗࡓࠋࡋ࠿ࡋ
࡞ࡀࡽࠊ᱁Ꮚ㛫㝸ࡀ 2.0ࡢሙྜࠊ᱁Ꮚ㒊ᮦࡢෆࠊ㖄┤㒊ᮦࢆᅵ▼ὶഃ㸦ୖὶഃ㸧࡟㓄⨨ࡋࡓᤕᤊ⋡ࡣࠊୖ
ὶഃ࡟Ỉᖹ㒊ᮦ㓄⨨ࡋࡓሙྜ࡟ẚ࡭࡚⣙1.5ಸ⛬ᗘࡢᤕᤊຠᯝ࡜࡞ࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࠋ 
௨ୖࡢ⤖ᯝࡼࡾࠊᚑ᮶ࡢ኱つᶍ࡞㏱㐣ᆺ◁㜵ሖሐ࡟ᑐࡋ࡚ᑠつᶍ໬ࢆᅗࡗࡓᅵ▼ὶࣇ࢙ࣥࢫ࡟࠾࠸࡚ຠᯝ
ⓗ࡟ᅵ◁ㄪ⠇ࢆᅗࡿࡓࡵ࡟ࡣࠊゅᆺ㒊ᮦࢆ♟ᚄ࡟ᑐࡋ࡚2.0ಸ௨ୗࡢ㛫㝸࡛᱁Ꮚ࡟㓄⨨ࡋࠊἙᗋ࡟ᑐࡋ࡚ᆶ
┤࡟タ⨨ࡍࡿᵓ㐀ࡀ᭷ຠ࡛࠶ࡿ࡜⪃࠼ࡿࠋࡑࡢ㝿ࠊ㖄┤㒊ᮦࢆୖὶഃ࡟㓄⨨㸦ᅗ8㸧ࡍࡿࡇ࡜ࡀᮃࡲࢀࡿࠋ
࡞࠾ࠊᮏ◊✲ࡣᤕᤊ⋡࡟࠾࠸࡚᭷ຠ࡞㏱㐣㒊ᵓ㐀࡟㛵ࡍࡿᇶ♏ⓗ࡞᳨ウ࡛࠶ࡿࡓࡵࠊ௒ᚋࠊ⥔ᣢ⟶⌮ࡶྵࡵ
ࡓヲ⣽ⓗ࡞ᵓ㐀࡟㛵ࡋ࡚᭦࡞ࡿ᳨ウࡀᮃࡲࢀࡿࠋ 
 
 
㸱㸬ሁ✚ᒙ୰ࡢᅵ୰Ỉศ≧ែࡀᅵ▼ὶࡢሁ✚≉ᛶ࡟୚࠼ࡿᙳ㡪࡟㛵ࡍࡿゎᯒ 
 
⚄ᐑෆ࡟఩⨨ࡍࡿᮍ⯒⿦ࡢ㥔㌴ሙࢆ⅏ᐖ᫬࡟ᅵ▼ὶศᩓሁ✚ᆅ࡜ࡋ࡚฼⏝ࡀྍ⬟࠿࡝࠺࠿᳨ウࡍࡿࡓࡵ࡟ࠊ
᪤ ࡢゎᯒࣔࢹࣝ3)ࢆ⏝࠸࡚ᅵ▼ὶࡀὶୗࡍࡿ㥔㌴ሙࡢᆅ⾲㠃௜㏆࡟࠾ࡅࡿᅵ୰Ỉศ≧ែ࡜ᅵ▼ὶࡢሁ✚≉
ᛶ࡜ࡢ㛵ಀ࡟ࡘ࠸࡚⪃ᐹࡍࡿࠋ 
 
ィ⟬࡟⏝࠸ࡿゎᯒࣔࢹࣝ
ィ⟬࡟㝿ࡋ࡚ࡣࠊ㔛῝࣭Ỉᒣ10)࡟ࡼࡿ῱ᗋሁ✚≀ࡢ୙㣬࿴ᾐ㏱㐣⛬ࢆ⪃៖ࡋࡓἙᗋኚືࣔࢹࣝ࡟୍㒊ᨵⰋ
ࢆຍ࠼ࡓࣔࢹࣝ3)ࢆ⏝࠸ࡿࠋ࡞࠾ࠊᮏண ࣔࢹࣝࡣ୙㣬࿴ሁ✚≀୰࡟࠾ࡅࡿᾐ㏱㐣⛬࡜ࡑࡢሁ✚≀ୖ㒊ࢆὶ
ୗࡍࡿὥỈࡸᅵ▼ὶ࡟ࡼࡿሁ✚࠾ࡼࡧ౵㣗㐣⛬࡟ࡘ࠸࡚ྠ᫬࡟ィ⟬ࡀྍ⬟࡛࠶ࡿࠋࡲࡓࠊሁ✚≀ࡢ⾲㠃ࢆ௓
100
0
0.50 0.95



	






f


Front grid : Vertical
Cross section : Square
0.72
Inclination of grid 
: Vertical
Grid type : Mesh
: 2.0 dmax
: 2.5 dmax


50
75
17%
(0.18)
89%
(0.95)
94%
(1.00) 88%
(0.94)
25
55%
(0.59)
39%
(0.41)
:Average for results
ᅗ 13 ὶ㔞ࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢኚ໬ 
100
0
Vertical Horizontal
 	


	






f


Discharge : 0.72/s
Cross section : Square
Inclination of grid 
: Vertical
: 1.5 dmax
: 2.0 dmax


Grid type : Mesh
50
75
25
96%
(1.00)
57%
(0.59)
95%
(0.99)
89%
(0.93)
:Average for results
ᅗ 14 ᱁Ꮚ㒊ᮦ㓄⨨ࡢ㐪࠸࡟ࡼࡿᤕᤊ⋡ࡢኚ໬ 
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7 
ࡋࡓὶືᒙ࡜ሁ✚ᒙ࡜ࡢỈ⛣ື࡟ࡘ࠸࡚ࡶ⪃៖ࡋ࡚࠾ࡾࠊἙᗋ⾲㠃ෆእࡢᅽຊᕪ࡜ሁ✚ᒙࡢ㏱Ỉಀᩘࢆ⏝࠸
࡚Ỉ⛣ື㔞ࢆィ⟬ࡋ࡚࠸ࡿࠋሁ✚≀୰ࡢ୙㣬࿴ᾐ㏱ὶࢀ࠾ࡼࡧὶືᒙࡢゎᯒࡣࠊ㠀ᐃᖖᛶࢆ⪃៖ࡍࡿࡓࡵ࡟
ὶࢀࡢ㐠ື᪉⛬ᘧࡸ㐃⥆ᘧ➼ࢆᕪศ໬ࡋ࡚ィ⟬ࡋ࡚࠸ࡿࠋ࡞࠾ࠊᮏ◊✲࡛ࡣᅵ▼ὶࡀ୍⯡ⓗ࡞Resume⌮ㄽ౛
࠼ࡤࠊ11)ࢆཧ⪃࡟ࠊὶ㔞࡟ᛂࡌ୍࡚ᐃࡢὶୗᖜࢆᙧᡂࡋ࡚ὶୗࡍࡿࡶࡢ࡜௬ᐃࡋࠊ⡆༢ࡢࡓࡵ㖄┤஧ḟඖሙࢆ
ᑐ㇟࡜ࡋ࡚ゎᯒࡋࡓࠋ 
 
ゎᯒ᮲௳
᪤ ࡢ῱ὶㄪᰝ⤖ᯝࡼࡾ㏆Ụ⚄ᐑ࡟㞄᥋ࡍࡿ῱ὶ࠿ࡽὶฟࡍࡿ࡜ண ࡉࢀࡿᅵ▼ὶ᮲௳ࡸሁ✚ᒙࡢ㏱Ỉᛶ
࠾ࡼࡧ᪤ ◊✲౛࠼ࡤ3)ࢆཧ⪃࡟㝆㞵᫬ࢆ᝿ᐃࡋࡓ᮲௳ࢆタᐃࡋࠊ༢఩ᖜὶ㊰㸦ᘏ㛗100mࠊሁ✚ᒙཌ1.0m㸧ࢆ
ᑐ㇟࡟୙㣬࿴ᾐ㏱㐣⛬࠾ࡼࡧᅵ▼ὶࡢሁ✚౵㣗㐣⛬࡟ࡘ࠸࡚ゎᯒࡋࡓࠋゎᯒ᮲௳࡜ࡋ࡚ࡣࠊᅵ㉁ヨ㦂⤖ᯝ࡟
ࡼࡾ㣬࿴య✚ྵỈ⋡ࢆ0.4ࠊṧ␃య✚ྵỈ⋡ࢆ0.1ࠊỈศ≉ᛶ᭤⥺ࡢኚ໬Ⅼ࡟࠾ࡅࡿᅽຊฟ⣡ !ࢆ-0.05mࠊ
㣬࿴㏱Ỉಀᩘ"ࢆ0.3cm/s࡟タᐃࡋࡓࠋࡲࡓࠊ᪤ ◊✲౛࠼ࡤ3)ࢆཧ⪃࡟ࠊẚ㈓␃ಀᩘ#ࢆ1.0ࠊಀᩘࢆ3࡜ࡋࠊ
$=100cmࠊ$%=20cmࠊ$=0.001s࡜ࡋ࡚ィ⟬ࡋࡓࠋ࡞࠾ࠊ༢఩ᖜ࠶ࡓࡾࡢ᭱኱ᅵ▼ὶࣆ࣮ࢡὶ㔞ࢆ
=0.50m3/s/m࡜ࡋࠊ୍ᐃὶ㔞࡛ሁ✚ᆅୖὶ㒊ࡼࡾ50⛊㛫౪⤥ࡍࡿࡇ࡜࡜ࡋࡓࠋࡲࡓࠊ⌧ᆅㄪᰝ⤖ᯝࡼࡾ῱ᗋ
໙㓄ࢆ1.0ᗘࠊἙᗋࡢ⢏ᚄࢆ10.0cm࠾ࡼࡧෆ㒊ᦶ᧿ゅࢆ37ᗘ࡜ࡋࠊሁ✚ᒙ⾲㠃࡟࠾ࡅࡿᐜ✚⃰ᗘࢆ0.6ࠊ㇂ฟ
ཱྀ࠿ࡽὶฟࡍࡿᅵ▼ὶ୰ࡢᅵ▼ὶ⃰ᗘࢆ0.4࠾ࡼࡧሁ✚≀ࡣࡍ࡭࡚㣬࿴≧ែ㸦㝆㞵᫬ࢆ᝿ᐃ㸧࡜᝿ᐃࡋࠊ࣐
ࢽࣥࢢࡢ⢒ᗘಀᩘࢆ0.05m-1/3s࡜ࡋ࡚ィ⟬ࡋ࡚࠸ࡿࠋḟ࡟ࠊἙᗋሁ✚≀ࡀ㏱ỈᛶࡢᨵⰋ➼࡟ࡼࡾᙉ㞵ࡢ㛫ࡶ୙
㣬࿴≧ែ࡛࠶ࡿ࡜௬ᐃࡋࡓሙྜࡢゎᯒࡶేࡏ࡚⾜ࡗࡓࠋ 

ィ⟬⤖ᯝ
ୖグࡢ᮲௳ࡢࡶ࡜࡛ィ⟬ࡉࢀࡓᅵ▼ὶࡢὶື㐣⛬࡟㛵ࡍࡿゎᯒ⤖ᯝࢆࠊᅗ15࡟♧ࡍࠋ࡞࠾ࠊୗὶ➃࡟࠾ࡅ
ࡿὶฟ㔞㸦Ỉ࠾ࡼࡧᅵ◁㸧ࡣ  
=0.47m3/s/m࡛ᅵ◁⃰ᗘࡣୖὶ➃࡟࠾࠸࡚0.4࡛࠶ࡗࡓࡶࡢ࡟ᑐࡋ࡚0.05࡛
࠶ࡗࡓࡇ࡜ࡼࡾࠊᅵ▼ὶศᩓሁ✚ᆅࡢᶵ⬟࡜ࡋ࡚ᮇᚅ࡛ࡁࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ࡞࠾ࠊἙᗋሁ✚≀࡟࠾࠸࡚ᅵ
ተ㒊ࡢᮦᩱࡢ⨨᥮࠼➼࡟ࡼࡾ㏱Ỉᛶࢆྥୖࡉࡏ࡚㝆㞵᫬࡟࠾࠸࡚ࡶ୙㣬࿴≧ែࢆ☜ಖ࡛ࡁࡿ௬ᐃࡋࡓሙྜࠊ
ୗὶ➃࡟࠾ࡅࡿὶฟ㔞ࡣ  
=0.00m3/s࡛࠶ࡗࡓࠋ୙㣬࿴≧ែ࡟࠾ࡅࡿᅵ▼ὶࡢὶື㐣⛬࡟㛵ࡋ࡚ࠊὶୗ㏵
୰࡟࠾ࡅࡿゎᯒ⤖ᯝࢆᅗ16࡟♧ࡍࠋࡓࡔࡋࠊᮏゎᯒࣔࢹ࡛ࣝࡣ኱つᶍ࡞ᅵ▼ὶ୰ࡢ័ᛶຊࡀ⪃៖ࡉࢀ࡚࠾ࡽ
ࡎࠊሁ✚≀୰࡬ࡢ㏱Ỉࡀ㐣኱ホ౯ࡉࢀࡿࡇ࡜ࡀᠱᛕࡉࢀࡿࠋ௒ᚋࠊᐇ㦂⤖ᯝ➼ࢆ⏝࠸࡚័ᛶຊࡢᙳ㡪࡟㛵ࡋ
࡚⢭ᰝࡍࡿᚲせࡀ࠶ࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
௒ᚋࡢලయⓗ᪉⟇࡟㛵ࡍࡿ୍⪃ᐹ
ゎᯒ⤖ᯝࡼࡾࠊ㏻ᖖࡣ㥔㌴ሙ࡜ࡋ࡚฼⏝ࡋ࡞ࡀࡽ⅏ᐖ᫬࡟ࡣᅵ▼ὶศᩓሁ✚ᆅ࡜ࡋ࡚฼⏝࡛ࡁࡿྍ⬟ᛶࡀ
࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡲࡓࠊỈ࡜ᅵ◁ࡢ୧ᡂศࢆᾐ㏱࠾ࡼࡧሁ✚ࡉࡏࡿࡓࡵ࡟ࡣࠊᅵተ㒊࡟࠾࠸࡚୙㣬࿴
࡞ᅵ୰Ỉศ≧ែࢆ☜ಖࡍࡿᚲせࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡓࡔࡋࠊ୍⯡ⓗ࡞ᅵተ㒊࡟࠾࠸࡚ᙉ㞵᫬࡟୙㣬࿴࡞
ᅵ୰Ỉศ≧ែࢆ☜ಖࡍࡿࡇ࡜ࡣᅔ㞴࡛࠶ࡿࠋࡑࡇ࡛ࠊ᏶඲࡟Ỉࡲ࡛ࢆᅵተ㒊࡟࠾࠸࡚ᾐ㏱ሁ✚ࡉࡏࡿࡓࡵ࡟ࠊ
᪤ ࡛ᥦ᱌ࡉࢀ࡚࠸ࡿ㗰〇㏱㐣㒊ᮦ㸦ࢫࣜࢵࢺ㒊ᮦ㸧ࢆἙᗋ㒊࡟㓄⨨ࡋࡓᅵ▼ὶࣈ࣮࣮ࣞ࢝9)࠾ࡼࡧ᤼Ỉ᪋
タ➼ࡢే⏝࡟ࡼࡿᑐ⟇ࡀᮃࡲࢀࡿࠋ 
 
 
ᅗ 15 㣬࿴≧ែ(㝆㞵᫬)࡟࠾ࡅࡿᅵ▼ὶࡢὶືゎᯒ⤖ᯝ ᅗ 16 ୙㣬࿴≧ែ(ᅵተᨵⰋ)࡟࠾ࡅࡿᅵ▼ὶࡢὶືゎᯒ⤖ᯝ 
-0.3 1.0
&䠄䡉䠅
 290.0=100m
%=1.0m
'=1.0㼻
deposit
Debris flow
 390.0=100m
%=1.0m
'=1.0㼻
deposit
Debris flow
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㸲㸬࠾ࢃࡾ࡟ 
 
ྐ㊧ࡢᬒほ࡟㓄៖ࡋࡓ᪂ࡓ࡞ᅵ◁ὶฟ㜵Ṇᑐ⟇࡜ࡋ࡚ࠊ㇂ฟཱྀ௜㏆࡟タ⨨ࡍࡿᚑ᮶ࡢ㏱㐣ᆺ◁㜵ሖሐ࡜ẚ
㍑ࡋ࡚ᑠつᶍ໬ࢆᅗࡗࡓᅵ▼ὶࣇ࢙ࣥࢫ࡟ࡼࡿ኱ᚄ♟ࡢᤕᤊ࡜ࠊᤕᤊ࡛ࡁ࡞࠿ࡗࡓᅵ◁ࡢ⣽⢏ศࢆᑐ㇟࡟ୗ
ὶ࡟఩⨨ࡍࡿ㥔㌴ሙࢆᅵ▼ὶศᩓሁ✚ᆅ࡜ࡋ࡚฼⏝ࡍࡿ」ྜⓗ࡞⤌ྜࡏ࡟ࡼࡿᑐ⟇ᡭἲ࡟㛵ࡋ᳨࡚ウࡋࡓࠋ
࡞࠾ࠊᮏ◊✲࡛ࡣᅵ◁ὶฟᶵ⬟ୖ࡟࠾࠸࡚ࡶࡗ࡜ࡶ᭷ຠ࡛࠶ࡿ࡜ᛮࢃࢀࡿᇶ♏ⓗ࡞㏱㐣㒊ᵓ㐀࡟ࡘ࠸࡚ᢕᥱ
ࡍࡿ࡜࡜ࡶ࡟ࠊᮍ⯒⿦ࡢ㥔㌴ሙ࡟࠾ࡅࡿᅵ୰Ỉศ≧ែ࡜ᅵ▼ὶࡢሁ✚≉ᛶ࡟㛵ࡋ࡚ゎᯒࣔࢹࣝࢆ⏝࠸᳨࡚ウ
ࡋࠊ௒ᚋ࡟࠾ࡅࡿᅵᆅ฼⏝ࡢ㧗ᶵ⬟໬࡟㛵ࡋ࡚♧၀ࡋࡓࠋ 
ᮏ◊✲࡟ࡼࡾᚓࡽࢀࡓᡂᯝࢆࠊ௨㝆࡟せ⣙ࡍࡿࠋ 
 
1) ᱁Ꮚᙧ≧࡜ᤕᤊຠᯝ࡜ࡢ㛵ಀ࡟㛵ࡋ࡚ࠊ᱁Ꮚ㛫㝸ࡀᗈ࠸ሙྜࠊỈᖹ㒊ᮦࡔࡅ࡛඲ࡃᤕᤊ࡛ࡁࡎ㖄┤㒊ᮦ
ࡀᅵ◁ᤕᤊ࡟኱ࡁ࡞ᙺ๭ࢆᯝࡓࡋ࡚࠸ࡿࡇ࡜ࡀ᫂ࡽ࠿࡟࡞ࡗࡓࠋ 
2) ᱁Ꮚ㛫㝸࡜ᤕᤊຠᯝ࡜ࡢ㛵ಀ࡟㛵ࡋ࡚ࠊᮇᚅࡍࡿᤕᤊຠᯝ࡟ᚲせ࡞᱁Ꮚ㛫㝸࡜ࡋ࡚ࡣࠊ኱ᚄ♟ࡢ♟ᚄࡢ
2ಸ⛬ᗘ㸦2.0(㸧ࡲ࡛࡛࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ 
3) ᱁Ꮚ㒊ᮦࡢ᩿㠃ᙧ≧࡜ᤕᤊຠᯝ࡜ࡢ㛵ಀ࡟㛵ࡋ࡚ࠊ୸㒊ᮦࡣゅ㒊ᮦ࡟ẚ࡭࡚⣙50%⛬ᗘࡢᤕᤊ⋡࡛࠶ࡿ
ࡇ࡜ࡀࢃ࠿ࡗࡓࠋ 
4) ㏱㐣㒊ࡢタ⨨ゅᗘ࡜ᤕᤊຠᯝ࡜ࡢ㛵ಀ࡟㛵ࡋ࡚ࠊ᱁Ꮚᙧ≧ࡢሙྜࠊἙᗋ࡟ᑐࡋ࡚ᆶ┤࡟タ⨨ࡋࡓᤕᤊ⋡
࡜ᩳࡵ࡟タ⨨ࡋࡓᤕᤊ⋡࡜࡟࠾࠸࡚Ṥ࡝㐪࠸ࡀᏑᅾࡋ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓࠋ 
5) ᱁Ꮚ㒊ᮦࡢᅵ▼ὶഃ࡟࠾ࡅࡿ㓄⨨ࡢ㐪࠸࡜ᤕᤊຠᯝ࡜ࡢ㛵ಀ࡟㛵ࡋ࡚ࠊᅵ▼ὶഃ࡟⦪㒊ᮦࢆ㓄⨨ࡍࡿ࡜
ᶓ㒊ᮦࢆ㓄⨨ࡋࡓሙྜ࡟ẚ࡭࡚⣙1.5ಸࡢᤕᤊຠᯝ࡛࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ 
6) ⚄ᐑෆ࡟఩⨨ࡍࡿ㥔㌴ሙࢆࠊ⅏ᐖ࡟ᅵ▼ὶศᩓሁ✚ᆅ࡜ࡋ࡚฼⏝ࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀ
ࡓࠋ 
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